Measurement of pharmacological antagonism produced by atropine in bronchi of normal and asthmatic subjects.
The bronchial response of six normal and six asthmatic subjects to increasing concentrations of methacholine aerosol was measured by serial measurements of specific airways conductance (sGaw) in a body plethysmograph. On separate days, the subjects were premedicated with 0.9% NaCl, inhaled atropine at four different doses, or intravenous atropine at two different doses. Cumulative log dose-response curves were constructed. The provocative dose of methacholine needed to cause a 35% fall in sGaw was measured from each curve (PD35). The antagonism produced by a given atropine dose was quantified as the dose ratio, which was defined as the ratio of PD35 after atropine to PD35 after saline. In normal subjects, approximately equal amounts of atropine given by the inhaled or intravenous routes produced mean dose ratios of almost identical value. However, in asthmatic subjects inhaled atropine (1.28 mg, 4.4 mumol) produced a mean dose ratio 7.5 times greater than the mean value seen with intravenous atropine (1.0 mg, 3.46 mumol). Intravenous atropine (1.0 mg, 3.46 mumol) produced a mean dose ratio of 18.3 for all subjects, compared to a value of 26 predicted from in vitro experiments. The slope of the regression line for the relationship of log (dose ratio -1) vs -log atropine dose (Schild plot) for all subjects was -0.99. The actions we have observed are compatible with the main actions of atropine being that of a competitive antagonist at the muscarinic receptor. The greater blocking effect of inhaled atropine in some asthmatics suggests that a higher concentration of atropine is achieved at the muscarinic receptor by the inhaled route in these subjects.